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a b s t r a c t
Introduction: Recently in most countries there has been a continuous increase in the
number of various allergic diseases. Early introduction of unmodiﬁed cow's milk (UCM)
into the baby's diet may provoke the development of food allergies, allergic and food
hypersensitivity reactions. Aim: The aim of our study was to examine the peculiarities of
baby's nutrition in Ukraine, to estimate the impact of early cow's milk proteins (CMP)
consumption on frequency of food hypersensitivity and allergic reactions in toddlers
within two years of life, depending on the time of CMP introduction. Materials and
methods: 5354 full term infants aged of 1–12 months were enrolled into the crosssectio-
nal study. Retrospective evaluation of incidences of food hypersensitivity and allergic
reactions was done in a selected cohort of 1000 babies who were divided into 3 groups
depending on their nutrition. 135 babies did not receive UCM (the ﬁrst group). 471 –
received UCM during the ﬁrst year of life (the second group). 394 babies were fed with
UCM starting from the second year of life (the third group). Results: Signiﬁcant difference
on frequency of food hypersensitivity reactions we found in 1, 2, 3 groups of toddlers
when they consumed products that contained cow's milk protein (2.99% vs. 7.64% and
10.94%; p = 0.01); eggs (2.22% vs. 8.49% and 10.41%; p = 0.013); citrus (6.67% vs. 19.96% and
18.78%; p = 0.001); chocolate (2.96% vs. 13.61% and 14.5%; p = 0.002) and some other foods
(4.44% vs. 14.01% and 10.41%; p = 0.006). Conclusions: Introduction of UCM into baby's diet
during the ﬁrst and second year of life is associated with increased risk of a variety of
allergic and food hypersensitivity reactions, accompanied by a higher frequency of hos-
pitalizations and taking medications.
© 2013 Polish Pediatric Society. Published by Elsevier Urban & Partner Sp. z o.o. All
rights reserved.
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Ryc. 1 – Struktura badania epidemiologicznegoIntroduction
Recently in most countries there has been a continuous
increase in the number of various allergic diseases among
children and adults. Clinical manifestation of allergic
reactions in infancy is mainly related to peculiarities of
nutrition. Nowadays there are no clear epidemiological
data on the incidence of food allergies in early childhood
[1, 2].
Food allergies among babies are mainly represented by
hyperergic (immunological) response to one or more of the
proteins in cow's milk [3].
Its precise prevalence in infants is unknown, and it is
estimated to be between 2 and 6% [4, 5]. Clinical manifes-
tations of cow's milk protein allergy (CMPA) decrease or
disappear by the end of the ﬁrst year of life in half of the
children and in nearly 80% – within the ﬁrst 3 years of life
[6, 7]. At the same time clinical manifestations of food
hypersensitivity in babies occur 4 times oftener than CMPA,
but parents and physicians sometimes cannot differentiate
them. Quite often this diagnosis is based on the presence of
rash, seborrhea, dermatitis, functional disorders of the
digestive system, breathing, nasal disorders, sleep disorders
[8, 9].
Clinical tolerance to cow's milk proteins (CMP) is formed
in majority of the children up to 3 years of age, but atopic
dermatitis, allergic rhinitis, bronchial asthma, ‘‘atopic
march’’ may develop in some percentage of children with
CMPA later [10, 11].
Nowadays, optimum age of the child to administer
unmodiﬁed cow's milk (UCM) is debatable. Early introduc-
tion of UCM into the baby's diet may provoke the develop-
ment of food allergy and allergic reactions. Most of the
world does not recommend using unmodiﬁed cow's milk to
children of the ﬁrst year of life, but in some countries
(Canada, Sweden, Denmark) the use of cow's milk is
considered acceptable from 9 or 10 months of age [12]. In
Ukraine UCM is allowed after 9 months according to
National Protocol [15]. However in a number of European
countries for children up to 3 years is recommended to use
special modiﬁed dairy products, which are called ‘‘growing
up milks’’ [13, 14]. Increased consumption of dairy products
(‘‘growing up milks’’ or GUM) is observed in Europe and
most other countries of the world [14].
To clarify the situation with toddler's nutrition in
European countries large-scale surveys and relevant
epidemiological studies were conducted involving large
number of toddlers and their families. In Ukraine the
situation remains insufﬁciently deﬁned and requires care-
ful study.
Aim of the study
The aim of our study was to examine the peculiarities of
baby's nutrition in Ukraine, to estimate the impact of early
CMP consumption on frequency of food hypersensitivity
and allergic reactions in toddlers within two years of life,
depending on the time of CMP introduction.Materials and methods
During the ﬁrst study phase we conducted a survey of 6000
families who had full term infants from 0 till 18 months.
They were the residents of the city of Kyiv, L'viv and L'viv
region. Parents of 5457 children from 0 to 18 months passed
the questionnaires, and 5354 infants (0–12 months) were
included into the cross-sectional study.
At the second stage, which was held a year later, in
a retrospective cohort study we estimated morbidity and
frequency of allergic and food intolerance reactions in 1000
toddlers from the previous cohort, which was divided into
3 groups depending on type of their nutrition and UCM
introduction time. 135 babies did not receive UCM for the
ﬁrst and second year of life (the ﬁrst group). 471 babies
received UCM during the ﬁrst year of life (the second group).
394 children were fed with UCM starting from the second
year of life (the third group; Fig. 1).
Average age, average height, average birth weight, fre-
quency of artiﬁcial feeding and average duration of breast-
feeding statistically did not differ in the groups. The average
age of toddlers in groups was about two years at the time of
the survey. The study was conducted by direct questioning
and by telephone survey of parents, using specially designed
questionnaires.
Standard methods of descriptive, comparative and cate-
gorical analyses were used. If normally distributed conti-
nuous data are presented as average  standard deviation
(SD). Two-way ANOVA was used to compare continuous
variables between 3 groups. Chi2 or Fisher's exact test were
used for comparison of categorical (nominal) variables. All
differences between the groups were considered signiﬁcant
if D < 0.05.
The statistical analysis was conducted with the use of
software Statistica 8 (StatSoft Inc., 2008; USA).
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Fig. 3 – Frequency of breastfeeding and use of UCM during
the first year of life
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Fig. 2 – Age distribution of infants involved into the study
Ryc. 2 – Struktura wieku dzieci włączonych do badania
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5457 children from 0 to 18 months passed the questionnai-
res, 5354 from 0 to 12 months were included into the study.
Their age distribution is presented in Fig. 2.
According to the results of our study 71.7% infants aged
from 0 to 3 months were breastfed, 50.9% infants – from
4 to 6 months, 31.5% infants – from 7 to 9 months, and
25.4% infants – from 10 to 12 months. We received unexpec-
ted information that infants had started getting UCM very
early. Among 385 infants aged 0–3 months who were on
formula feeding, 7 infants (1.8%) received UCM together with
infant milk formula (IMF) and the same number of infants
7 (1.8%) received UCM as their main feeding. With age, the
number of such infants was increasing. So, among 722
infants aged 4–6 months, who were on formula feeding
98 infants (13.6%) received UCM together with IMF, 14 infants
(1.9%) received UCM as their main feeding. Among 936
infants aged 7–9 months, who were on formula feeding
178 infants (19.0%) received UCM together with the IMF, and
33 infants (3.5%) as their main feeding. Among 864 infants
aged 10–12 months, who were on formula feeding 217 infants
(25.1%) received UCM together with IMF and 35 infants (4.1%)
received cow's milk as the main feeding (Table I).Table I – Characteristics of infants feedinga
Tabela I – Charakterystyka karmienia dzieci w pierwszego roku ży
0–3 months 4–
Total infants 1359 1
Characteristics of feeding
Breastfeeding 974 (71.7) 
Bottle feeding 385 (18.3) 
- IMF 371 (96.4) 
- exclusively cow's milk 7 (1.8) 
- IMF + cow's milk 7 (1.8) 
a Number of infants, percentage in brackets.Thus, among 5354 infants 589 (11%) received UCM during
the ﬁrst year of life as additional or main food what is
contrary to national and international recommendations. The
average age of ﬁrst feeding with UCM was 7.9  1.7 months.
The prevalence of breastfeeding was 71.7% during the
ﬁrst three months of life and gradually decreased to 25.4%
by 10–12 months (Fig. 3). Cow's milk was introduced into
infants' diet quite early. During the ﬁrst three months of life
3.6% infants received UCM (exclusively cow's milk and cow's
milk with IMF) and UCM rate gradually increased, reaching
29.2% by 10–12 months.
According to the survey, children who received UCM at
the ﬁrst and second year of life had signiﬁcantly higher
incidence of food hypersensitivity reactions, which included
allergic reactions to foods. Among toddlers of the 1st group,
reactions of food hypersensitivity were observed in 17.04%,
among toddlers of the 2nd group – in 49.26%, among
toddlers from the 3rd group – in 51.52% (D < 0.001). The
results may indicate a signiﬁcant sensitization role of UCM
when it is introduced into a child's diet at the ﬁrst and the
second year of life.
Toddler's diet includes a variety of products at the 2nd
year of life. That is why we conducted comparative analysis
of the frequencies of food hypersensitivity reactions, inclu-
ding allergic reactions to speciﬁc foods.ciaa
Infants age in months
6 months 7–9 months 10–12 months
470 1367 1158
748 (50.9) 431 (31.5) 294 (25.4)
722 (49.1) 936 (68.5) 864 (74.6)
637 (84.5) 725 (77.5) 612 (70.8)
14 (1.9) 33 (3.5) 35 (4.1)
98 (13.6) 178 (19.0) 217 (25.1)
Table II – Estimation of frequency of food hypersensitivity reactions, which included allergic reactions, depending on the
period of UCM introductiona
Tabela II – Ocena częstości reakcji nadwrażliwości pokarmowej, w tym reakcji alergicznej, w zależności od czasu wprowadzenia
mleka krowiego NKMa
1 group
without UCM
(n = 135)
2 group
UCM during the 1st year of life
(n = 471)
3 group
UCM starting from the 2nd year of life
(n = 394)
p
Reactions to medicines 6 (4.44) 62 (13.16) (n = 470)b 33 (8.38) (n = 393)b 0.004
Reactions to IMF 2 (1.48) 17 (6.38) 17 (4.33) 0.53
Reactions to caw's milk 4 (2.99) (n = 134)b 36 (7.64) 43 (10.94) (n = 393)b 0.01
Reactions to eggs 3 (2.22) 40 (8.49) 41 (10.41) 0.013
Reactions to citrus 9 (6.67) 94 (19.96) 74 (18.78) 0.001
Reactions to fruit 5 (3.70) 47 (9.98) 41 (10.43) (n = 393)b 0.053
Reactions to vegetables 2 (1.48) 23 (4.91) 22 (5.60) (n = 393)b 0.14
Reactions to chocolate 4 (2.96) 62 (13.61) 57 (14.5) 0.002
Reactions to ﬁsh 0 (0) 12 (2.55) (n = 470)b 8 (2.03) 0.17
Reactions to other foods 6 (4.44) 66 (14.01) 41 (10.41) 0.006
a Number of toddlers, percentage in brackets.
b Number of toddlers, whose parents were able to give an answer to this question.
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vity reactions to the products containing cow's milk protein
(2.99%; 7.64%; 10.94%; p = 0.01); eggs (2.22%; 8.49%; 10.41%;
p = 0.013); citrus (6.67%; 19.96%; 18.78%; p = 0.001); chocolate
(2.96% vs. 13.61% and 14.5%; p = 0.002) and reactions on
other foods (4.44% vs. 14.01% and 10.41%; p = 0.006) was
observed between the 1st, 2nd and 3rd groups accordingly.
Intolerance or allergic reactions to medicines were obser-
ved signiﬁcantly less often in toddlers who did not receive
UCM in comparison with the other groups (4.44% vs. 13.16%
and 8.38%; p = 0.004) (Table II).
The results of our study showed the presence of signiﬁ-
cant differences between the groups in incidences of diarr-
hea without increased body temperature. In toddlers fromTable III – Estimation of frequency of diarrhea without increas
period of UCM introductiona
Tabela III – Ocena częstości występowania biegunki bez podwyższe
wprowadzenia NK;a
1 group
without UCM
(n = 135)
Diarrhea without increased body temperature: (n = 134)2
0 (0 incidences) 128 (95.52) 
1 (rarely)c 6 (4.48) 
2 (often)c 0 (0) 
3 (very often)c 0 (0) 
Constipation: 
0 (0 incidences) 113 (83.70) 
1 (rarely)c 20 (14.81) 
2 (often)c 2 (1.48) 
3 (very often)c 0 (0) 
a Number of toddlers, percentage in brackets.
b Number of toddlers, whose parents were able to give an answer to this
c 1 (rarely – 1 time per 2 weeks and less); 2 (often more than 1 time pe
per 1 week).the 1st group some episodes of diarrhea were observed only
in 6 children (4.48%) and their frequency was less than
1 time per 2 weeks. At the same time among toddlers from
the 2nd and 3rd groups diarrhea was observed in 80 (17.02%)
and 52 (13.23%) children. Incidence of constipation was also
higher in babies who received UCM at the ﬁrst and/or
second year of life, although the differences between the
groups were not signiﬁcant (Table III).
The results of our study showed the presence of signiﬁ-
cant differences between the groups in frequency of hos-
pitalizations and administration of antibiotics, antihistami-
nes, corticosteroids and probiotics. Toddlers who did not
receive UCM during the ﬁrst and/or second year of life had
better health and took fewer medicines (Table IV).ed body temperature and constipation, depending on the
nia temperatury oraz zaparć w zależności od terminu
2 group
UCM during the
ﬁrst year of life
(n = 471)
3 group
UCM starting from the
second year of life
(n = 394)
p
(n = 470)b (n = 393)b 0.01
390 (82.98) 341 (86.77)
71 (15.11) 49 (12.47)
8 (1.70) 3 (0.76)
1 (0.21) 0 (0)
(n = 470)b (n = 393)b 0.77
389 (82.77) 318 (80.92)
65 (13.83) 59 (15.01)
9 (1.91) 8 (2.04)
7 (1.49) 8 (2.04)
 question.
r 2 weeks to 2 times per 1 week); 3 (very often – more than 2 times
Table IV – Estimation of frequency of hospitalizations and medicine administration, depending on the period of UCM
introductiona
Tabela IV – Oceny częstości hospitalizacji oraz wprowadzenia leczenia farmakologicznego w zależności od okresu wprowadzenia
NKMa
1 group
without UCM
(n = 135)
2 group UCM
during the ﬁrst year
of life (n = 471)
3 group UCM
starting from the
second year of life (n = 394)
p
Hospitalizations: (n = 470)b (n = 393)b <0.01
0 (0 incidences) 112 (82.96) 328 (69.79) 271 (68.96)
1 (1–2 incidences) 20 (14.81) 111 (23.62) 105 (26.72)
2 (3 and more incidences) 3 (2.22) 31 (6.60% 17 (4.33)
Antibiotics: <0.001
0 (0 course) 86 (63.70) 174 (36.94) 119 (30.20)
1 (1–2 courses) 46 (34.07) 233 (49.47) 230 (58.38)
2 (3 and more courses) 3 (2.22) 64 (13.59) 45 (11.42)
Antihistamines: (n = 393)b <0.001
0 (0 course) 120 (88.89) 268 (56.90) 209 (53.18)
1 (1–2 courses) 10 (7.41) 176 (37.37) 162 (41.22)
2 (3 and more courses) 5 (3.70) 27 (5.73) 22 (5.60)
Corticosteroids: (n = 131)b (n = 392)b <0.01
0 (0 course) 126 (96.18) 438 (92.99) 344 (87.76)
1 (1–2 courses) 4 (3.05) 27 (5.73) 33 (8.42)
2 (3 and more courses) 1 (0.76) 6 (1.27) 15 (3.83)
Probiotics: (n = 470)b <0.01
0 (0 course) 67 (49.63) 182 (38.72) 127 (32.23)
1 (1–2 courses) 55 (40.74) 210 (44.68) 197 (50.0)
2 (3 and more courses) 3 (9.63%) 78 (16.60) 70 (17.77)
a Number of toddlers, percentage in brackets.
b Number of toddlers, whose parents were able to give an answer to this question.
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Optimal age at which UCM could be introduced into the
baby's diet remains contradictory. As it well known cow's
milk is used as food by people for thousands of years. Cow's
milk is included into many foods. It is considered to be
useful for the people of all ages. However, there are a lot of
discussions about optimal baby's age to introduce UCM into
the diet and its possible impact on the increase of allergic
reactions and other morbidity in children, their health and
intellectual development [15, 16].
Nowadays, it is proved that the early intake of cow's
milk has a few pathological mechanisms that can cause
adverse effects. Lack of oligosaccharides and other essen-
tial biologically active substances in cow's milk leads to
abnormalities in the formation of baby's intestinal micro-
biocenosis, mechanisms of immune protection and food
tolerance. Cow's milk contains small amount of iron. At the
same time babies fed with UCM have a higher risk of
intestinal micro-bleeding. It may lead to chronic deﬁciency
of iron, which, in turn, disrupts the normal metabolism of
babies, increases risk of iron deﬁciency that can cause
anemia and others. Increased amount of calcium and
casein in cow's milk can also disturb iron absorption in the
intestines increasing its deﬁciency. Babies, who consume
cow's milk, receive a lot more protein and minerals that
essentially affects kidneys. Cow's milk contains some
protein allergens which provoke a variety of allergic reac-
tions and increase risk of intestinal micro-bleeding. In thefuture, the inadequate composition of cow's milk inappro-
priate to physiological needs of the baby can contribute to
development of diseases such as enteropathy, Crohn's
disease, obesity, arterial hypertension, diabetes mellitus,
atopic dermatitis, asthma, headaches, attention deﬁcit
hyperactivity disorder, rheumatoid arthritis, osteoporosis,
etc. There are data conﬁrming that development of many
diseases in adulthood is associated with nutrition during
the ﬁrst year of life [15, 17].
The important issue is whether to introduce UCM into the
diet of babies of the ﬁrst, second and third years of life. Some
authors think that UCM is not adequate for infants and even
for toddlers, for whom they recommend modiﬁed cow's milk,
which they call ‘‘growth up milk’’ (GUM). Many others discuss
UCM and GUM advantages and disadvantages which can't be
proven based on randomized, placebo controlled clinical
studies. At the same time available data do not allow to claim
that UCM consumed by toddlers has no harmful effects or
that special milk formula and GUM are not important,
because they have no health beneﬁts [14].
Quite often lack of the guidelines for UCM and special
dairy products consumption makes doctors, health profes-
sionals and parents to believe that choice of UCM/GUM is
not important. However, more and more evidence is accu-
mulated that UCM is not appropriate for babies of the ﬁrst
year of life and from 1 to 3 years. With UCM baby's diet
does not meet the standards of recommended daily intake,
which may not be adequately corrected by nondairy pro-
ducts consumption [16].
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IMF in case of breast milk absence, more than 10% of
babies during the ﬁrst year of life consume UCM. It leads
to increase of incidence of various allergic reactions,
functional disorders of the digestive system, frequency of
hospitalizations and medicines intake. UCM consumption
during the 1st and 2nd year of life leads to increase in
frequency of allergic reactions and food hypersensitivity
reactions and leads to increase of a variety of pathological
conditions.
Conclusions
Introduction of UCM into baby's diet during the ﬁrst and
second year of life is associated with increased risk of
a variety of allergic and food hypersensitivity reactions,
accompanied by a higher frequency of hospitalizations and
taking medications. To determine the optimal age for UCM
introduction additional studies should be conducted with
large numbers of babies.
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